In this paper, we investigate the flow of customers through queuing systems with randomly varying intensities. The analysis of the Kolmogorov-Chapman system of stationary equations for this model showed that it is not possible to construct a convenient symbolic solution. In this paper an attempt is made to circumvent this requirement by referring to the ergodicity theorems, which gives the conditions for the existence of the limit distribution in the service processes, but do not require knowledge of them.
models, including systems in a random environment. Therefore, it was necessary to develop an alternative proof [2] of this theorem, based on the classical work of A.Ya. Khinchin [3] on the representation of Poisson flows.
However, this alternative proof required knowledge of limit distributions in queuing systems, which is not always possible to obtain in a symbolic form. Therefore, in this paper an attempt is made to circumvent this requirement by referring to the ergodicity theorems, which gives the conditions for the existence of the limit distribution in the service processes, but do not require knowledge of them.
Equality of Average Intensities of Input and Output Flows in the Queuing System
Consider queuing system A with Poisson input flow of intensity λ . Let ( )
x t be the number of customers of the input flow in the system A on a half-interval
Then the following relation is true. lemma 1. The following almost sure convergence is true:
Proof. Let 
Proof. With probability one, the following equality is performed ( ) ( ) ( ), 0.
x t y t z t t
In turn, from the ergodicity of the stationary random process ( ) ( ) 
We prove now that the following convergence by probability is true
ε > , then the following equality is true:
and so the convergence by probability in the relation (6) is valid. From the convergence by probability in the relation (6), equality (5) and Corollary 1 we obtain the statement of the theorem 1.
Poisson Output Flows in Queuing Systems of General Form
Suppose that the ergodic stationary process ( ) 
We use the construction of [2] and prove that the output flow of customers from the queuing system A is Poisson. Indeed, since the random process ( ) 
Queuing Systems with Failures
Consider the | |1| 0 M M queuing system, in which the customers coming on a busy server, is refused. Input flow to this system is a Poisson with the intensity λ , service times have exponential distribution with the parameter µ . This system is described by a number ( ) z t of the customers in it at the moment t [5] . The set of states of the Markov process ( ) z t is { } Remark 2. The statement of Theorem 3 extends to queuing systems | | | M M n N with a limited queue, a finite number of servers, as well as a system with a finite number of flows and a fairly general discipline of their service. In the latter case it is necessary to fulfil the ergodicity condition, which requires that the graph whose nodes are the states of the system, whose edges are transitions between states, satisfies the reachable condition of any node from any other node. 
Queuing Systems in Random Environment

